The transcription of the T5 first-step transfer genes A2 and A3 has been shown to proceed from right to left (i.e., from A3 to A2) on the T5 DNA molecule.
well as part of gene Al) have previously been cloned in AgtWES::XB on a 1.8-kilobase (kb) EcoRI fragment (4, 6) which lies between the mutationally induced risl and ris3 EcoRI sites (2) . In the corresponding recombinant phage, XgtWES::T5-6, A2 and A3 are only expressed from the XPL promoter, showing that the fragment itself does not contain any elements capable of initiating RNA synthesis (3) . Thus, the direction of transcription of A2 and A3 would be known if the orientations of the 1.8-kb fragment in both the X-T5 hybrid and phage T5 were determined.
Orienting the 1.8-kb fragment in AgtWES::T5-6 is complicated by the presence of the AB EcoRI fragment which serves as "stuffer" DNA to bring the recombinant genome to a size that can be packaged (6) . The possible physical structures of XgtWES::T5-6 are shown in Fig. 1 (15) (Fig. 3, lanes b, c, d , and e). The two 5.7-and 4.4-kb BstEII fragments (marked by arrows), which encompass the entire FST region, were not cleaved by EcoRI in T5' DNA (Fig. 3, lanes b and c) .
Agarose gel electrophoresis restriction pattern of T5 ris mutants. Electrophoresis was run for 24 h in a 1% Tris-acetateagarose gel at 100 mA. Lanes contain the following: a, T5+ DNAHindIlI as molecular-weight markers; b, T5' DNA-BstEIl; c, T5+ DNA-BstEII-EcoRI; d, T5 risl DNA-BstElI-EcoRI; and e, T5 ris3 DNA-BstEII-EcoRI. The arrows indicate the two BstEll fragments that were differentially cleaved by EcoRl in T5 risl DNA or T5 ris3 DNA. The second product of the EcoRI digestion in lane e is a 190-bp fragment that cannot be seen under these gel conditions. It may also be noted that fragments of higher molecular weight were differentially cleaved in the two ris mutants. This is a consequence of the large terminal redundancies in the T5 DNA molecule and has been discussed previously (4) . However, the 4.4-and 5.7-kb fragments were cleaved by EcoRI in risl and ris3 DNA, respectively (Fig. 3, lanes d and  e) . Therefore, the BstEII site was to be found between the risl and ris3 mutations, 190 bp from ris3.
To orient the T5 fragment in XgtWES::T5-6, advantage was then taken of this BstEII site. The Sacl-Sall 3,050-bp fragment of XgtWES::T5-6 DNA was cut by BstEII into two subfragments of 1,850 and 1,200 bp (Fig. 2, lane d) . Therefore, the correct orientation for the 1.8-kb fragment in XgtWES::T5-6 is as depicted in Fig. 1B , part a. The orientation of the Al, A2, and A3 genes relative to the ris mutations has been determined previously (2) . The transcription of this region is, therefore, from right to left and begins at a promoter located to the right of ris3, as shown in Fig. 1C . This result is consistent with previous data (8) that most preearly transcription comes from the H strand of T5 DNA. T5 A2 and A3 gene transcription proceeds in the same direction as that of gene PI of BF23 (1) , which corresponds to the Al gene of T5. Thus, it is possible that Al, A2, and A3 are transcribed from a common promoter.
